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1
DOCUMENT QUALITY MEASUREMENT

BACKGROUND

1. Field of the Invention

This invention relates to systems and methods for charac-
terizing the quality or interestingness of shared documents
and other data.

2. Background of the Invention

Many attempts have been made to automatically classify
documents or otherwise identify the subject matter of a docu-
ment. In particular, search engines seek to identify documents
that a relevant to the terms of a search query based on deter-
minations of the subject matter of the identified documents.
Another area in which classification of documents is of
importance is in the realm of social media content. Millions of
users generate millions of documents in the form of social
media posts every day. In order to make use of this informa-
tion, the documents must often be classified or otherwise
sorted. As for search engines, “spam” postings that are auto-
matically generated or that otherwise contain irrelevant con-
tent should be removed.

Although some automatic spam detection methods are
quite accurate they are not a substitute for human judgment.
Often documents identified as important using automated
methods are completely irrelevant. In addition, these methods
are subject to manipulation by “spammers” that manipulate
the word usage of content to obtain a desired classification but
provide no useful content.

Of course, with such a large volume of content, human
evaluation of documents is not practical. The systems and
methods described herein provide improved methods for
incorporating both automated evaluation of document quality
and human judgment.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the invention will be readily
understood, a more particular description of the invention will
be rendered by reference to specific embodiments illustrated
in the appended drawings. Understanding that these drawings
depict only typical embodiments of the invention and are not
therefore to be considered limiting of its scope, the invention
will be described and explained with additional specificity
and detail through use of the accompanying drawings, in
which:

FIG. 1 is a schematic block diagram of a system for meth-
ods in accordance with embodiments of the present invention;

FIG. 2 is a block diagram of a computing device suitable
for implementing embodiments of the present invention;

FIG. 3 is a process flow diagram of a method for evaluating
the quality of a document in accordance with an embodiment
of the present invention;

FIG. 4 is a process flow diagram of a method for training a
category-specific quality model in accordance with an
embodiment of the present invention; and

FIG. 5 is a process flow diagram of a method for rating the
quality of documents in accordance with an embodiment of
the present invention.

DETAILED DESCRIPTION

It will be readily understood that the components of the
present invention, as generally described and illustrated in the
Figures herein, could be arranged and designed in a wide
variety of different configurations. Thus, the following more
detailed description of the embodiments of the invention, as
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represented in the Figures, is not intended to limit the scope of
the invention, as claimed, but is merely representative of
certain examples of presently contemplated embodiments in
accordance with the invention. The presently described
embodiments will be best understood by reference to the
drawings, wherein like parts are designated by like numerals
throughout.

The invention has been developed in response to the
present state of the art and, in particular, in response to the
problems and needs in the art that have not yet been fully
solved by currently available apparatus and methods.

Embodiments in accordance with the present invention
may be embodied as an apparatus, method, or computer pro-
gram product. Accordingly, the present invention may take
the form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident software,
micro-code, etc.), or an embodiment combining software and
hardware aspects that may all generally be referred to herein
as a “module” or “system.” Furthermore, the present inven-
tion may take the form of a computer program product
embodied in any tangible medium of expression having com-
puter-usable program code embodied in the medium.

Any combination of one or more computer-usable or com-
puter-readable media may be utilized. For example, a com-
puter-readable medium may include one or more of'a portable
computer diskette, a hard disk, a random access memory
(RAM) device, a read-only memory (ROM) device, an eras-
able programmable read-only memory (EPROM or Flash
memory) device, a portable compact disc read-only memory
(CDROM), an optical storage device, and a magnetic storage
device. In selected embodiments, a computer-readable
medium may comprise any non-transitory medium that can
contain, store, communicate, propagate, or transport the pro-
gram for use by or in connection with the instruction execu-
tion system, apparatus, or device.

Computer program code for carrying out operations of the
present invention may be written in any combination of one or
more programming languages, including an object-oriented
programming language such as Java, Smalltalk, C++, or the
like and conventional procedural programming languages,
such as the “C” programming language or similar program-
ming languages. The program code may execute entirely on a
computer system as a stand-alone software package, on a
stand-alone hardware unit, partly on a remote computer
spaced some distance from the computer, or entirely on a
remote computer or server. In the latter scenario, the remote
computer may be connected to the computer through any type
of network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using an
Internet Service Provider).

The present invention is described below with reference to
flowchart illustrations and/or block diagrams of methods,
apparatus (systems) and computer program products accord-
ing to embodiments of the invention. It will be understood
that each block of the flowchart illustrations and/or block
diagrams, and combinations of blocks in the flowchart illus-
trations and/or block diagrams, can be implemented by com-
puter program instructions or code. These computer program
instructions may be provided to a processor of a general
purpose computer, special purpose computer, or other pro-
grammable data processing apparatus to produce a machine,
such that the instructions, which execute via the processor of
the computer or other programmable data processing appa-
ratus, create means for implementing the functions/acts
specified in the flowchart and/or block diagram block or
blocks.
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These computer program instructions may also be stored in
a computer-readable medium that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flowchart and/or block diagram block
or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide processes for implementing the
functions/acts specified in the flowchart and/or block diagram
block or blocks.

Embodiments can also be implemented in cloud comput-
ing environments. In this description and the following
claims, “cloud computing” is defined as a model for enabling
ubiquitous, convenient, on-demand network access to a
shared pool of configurable computing resources (e.g., net-
works, servers, storage, applications, and services) thatcan be
rapidly provisioned via virtualization and released with mini-
mal management effort or service provider interaction, and
then scaled accordingly. A cloud model can be composed of
various characteristics (e.g., on-demand self-service, broad
network access, resource pooling, rapid elasticity, measured
service, etc.), service models (e.g., Software as a Service
(“SaaS”), Platform as a Service (“PaaS”), Infrastructure as a
Service (“IaaS”), and deployment models (e.g., private cloud,
community cloud, public cloud, hybrid cloud, etc.).

FIG. 1 illustrates a system 100 in which methods described
hereinbelow may be implemented. The system 100 may
include one or more server systems 102a, 1025 that may each
be embodied as one or more server computers each including
one or more processors that are in data communication with
one another. The server systems 102a, 1025 may be in data
communication with one or more user computers 104a, 1045
and one or more crowdsourcing workstations 106a, 1065. In
the methods disclosed herein, the user computers 104a, 1045
and crowdsourcing workstations 1064, 1065 may be embod-
ied as mobile devices such as a mobile phone or tablet com-
puter.

In some embodiments, some or all of the methods dis-
closed herein may be performed using a desktop computer or
any other computing device as the user computers 104a, 1045
or crowdsourcing workstations 1064, 1065. For purposes of
this disclosure, discussion of communication with a user or
entity or activity performed by the user or entity may be
interpreted as communication with a computer 104a, 1045
associated with the user or entity or activity taking place on a
computer associated with the user or entity.

Some or all of the server 102, user devices 104a, 1045, and
crowdsourcing workstations 106a, 1065 may communicate
with one another by means of a network 108. The network
108 may be embodied as a peer-to-peer wireless connection
between devices, a connection through a local area network
(LAN), WiFi network, the Internet, or any other communica-
tion medium or system.

The server system 102a¢ may be associated with a mer-
chant, or other entity, providing classification services of
documents. For example, the server system 102¢ may host a
search engine or a site hosted by a merchant to provide access
to information about products and user opinions about prod-
ucts. The server system 10256 may implement a social net-
working site that enables the generation of content by a user.
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For example, the server system 1026 may store, provide
access to, or enable generation of, social media content for a
site such as Facebook™, Twitter™, FourSquare™, Line-
dIn™, or other social networking or blogging site that enables
the posting of content by users.

A server system 102a may host a ranking engine 110. The
ranking engine 110 may host a database 112 storing data
suitable for use in accordance with the methods disclosed
herein. For example, the database 112 may store uniform
resource locator (URL) ratings 114, user ratings 116, key-
words 118, and one or more other ratings 120. The database
112 may also include parameters defining one or more class
quality models 122.

The URL ratings 114 may include rankings of the quality
of content associated with a URL, including a domain, or a
URL referencing a particular area of a domain, or the like. A
quality ranking may reflect the likelihood that a URL associ-
ated witha URL rating 114 is likely to contain quality content.
The method by which a URL rating 114 is updated is
described in greater detail below.

User ratings 116 may include rankings of the quality of
content associated with a particular user, such as a particular
user handle or identifier on a social media site or other iden-
tifier of a user such as an email address, actual name, or the
like. The user ratings 116 may reflect the quality of postings
or other documents generated or shared by the user. The
method by which the user ratings 116 are updated is described
in greater detail below.

The keywords 118 may include keywords or other
attributes of text that are indicative of quality or lack of
quality in a document. For example, keywords 118 may
include blacklists of words that indicate low quality, such as
profanity or other inappropriate language, text previously
identified as included in “spam,” or the like. Keywords 118
may also include white lists of words that are indicative of
quality content. Keywords 118 of a whitelist or blacklist may
be represented using a characterizations of text or patterns of
text indicative of low quality content. Text may be described
using regular expressions, co-occurrence patterns, separation
distance of terms, or any other characterization of text. Key-
words 118 may also include a metric associated therewith
indicating the degree to which a keyword is indicative of low
quality for a blacklist term or the degree to which a keyword
is indicative of high quality for a whitelist term.

In some embodiments, keywords 118 may be grouped. For
example a group of keywords may be used to indicate the
quality or lack of quality for a general audience. Other groups
of'keywords may each include keywords that indicate quality
or lack of quality of the keywords in documents manifestly
related to a particular class.

Other ratings of other aspects of a document such as an
originator of a document, host of a document, time of posting
of a document, content of a document, links included in the
document, type of content (video, text, audio), amount of
content, format content, attributes of a title of a document,
attributes of'a opening paragraph of the content, attributes of
a closing paragraph of the content, or any other aspect of a
document.

The class quality models 122 contain parameters and other
data effective to define the state of a machine-learning model.
Asknown in the art a machine-learning algorithms are trained
to take input data and provide an output. A training set of input
and output data may be used to train the algorithm in order to
yield as close as possible a desired output. Any type of
machine-learning technique may be used, such as logistic
regression, decision tree, association rule learning, Bayesian
networks, reinforcement learning, representation learning, or
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the like. In particular, the decision tree learning algorithm has
been found to be particularly useful. Each class quality model
122 may store the state of a machine-learning model for a
particularly class. That is, the class quality model 122 for a
class may be trained using input documents and ratings of the
quality of input documents where the content of the input
documents manifestly relate to the class.

The ranking engine 110 may include one or more modules
for executing methods as described herein. For example, the
ranking engine 110 may include a general ranking module
124, a classification module 126, a class learning module 128,
and a class quality ranking module 130.

A general ranking module 124 is operable to determine the
likelihood that a document would be interesting to the general
public. The classification module 126 is operable to associate
a document with one or more classes. The class learning
module is operable to train a class quality model 122 using
documents identified as belonging to a class by the classifi-
cation module 126 and ratings of such documents. The class
ranking module 130 is operable to rank documents using the
class quality model 122 corresponding to the document. The
ranking assigned to a document may be used for any purpose,
such as to filter out low quality content. The methods per-
formed using the above-mentioned modules are described in
greater detail below.

FIG. 2 is a block diagram illustrating an example comput-
ing device 200. Computing device 200 may be used to per-
form various procedures, such as those discussed herein. A
server system 102a, 1025, user computer 104a, 1045, and
crowdsourcing workstation 106a, 1065 may have some or all
of the attributes of the computing device 200. Computing
device 200 can function as a server, a client, or any other
computing entity. Computing device can perform various
monitoring functions as discussed herein, and can execute
one or more application programs, such as the application
programs described herein. Computing device 200 can be any
of a wide variety of computing devices, such as a desktop
computer, a notebook computer, a server computer, a hand-
held computer, tablet computer and the like.

Computing device 200 includes one or more processor(s)
202, one or more memory device(s) 204, one or more inter-
face(s) 206, one or more mass storage device(s) 208, one or
more Input/Output (I/O) device(s) 210, and a display device
230 all of which are coupled to a bus 212. Processor(s) 202
include one or more processors or controllers that execute
instructions stored in memory device(s) 204 and/or mass
storage device(s) 208. Processor(s) 202 may also include
various types of computer-readable media, such as cache
memory.

Memory device(s) 204 include various computer-readable
media, such as volatile memory (e.g., random access memory
(RAM) 214) and/or nonvolatile memory (e.g., read-only
memory (ROM) 216). Memory device(s) 204 may also
include rewritable ROM, such as Flash memory.

Mass storage device(s) 208 include various computer read-
able media, such as magnetic tapes, magnetic disks, optical
disks, solid-state memory (e.g., Flash memory), and so forth.
As shown in FIG. 2, a particular mass storage device is a hard
disk drive 224. Various drives may also be included in mass
storage device(s) 208 to enable reading from and/or writing to
the various computer readable media. Mass storage device(s)
208 include removable media 226 and/or non-removable
media.

1/O device(s) 210 include various devices that allow data
and/or other information to be input to or retrieved from
computing device 200. Example 1/O device(s) 210 include
cursor control devices, keyboards, keypads, microphones,
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monitors or other display devices, speakers, printers, network
interface cards, modems, lenses, CCDs or other image cap-
ture devices, and the like.

Display device 230 includes any type of device capable of
displaying information to one or more users of computing
device 200. Examples of display device 230 include a moni-
tor, display terminal, video projection device, and the like.

Interface(s) 206 include various interfaces that allow com-
puting device 200 to interact with other systems, devices, or
computing environments. Example interface(s) 206 include
any number of different network interfaces 220, such as inter-
faces to local area networks (LANs), wide area networks
(WAN’s), wireless networks, and the Internet. Other interface
(s) include user interface 218 and peripheral device interface
222. The interface(s) 206 may also include one or more user
interface elements 218. The interface(s) 206 may also include
one or more peripheral interfaces such as interfaces for print-
ers, pointing devices (mice, track pad, etc.), keyboards, and
the like.

Bus 212 allows processor(s) 202, memory device(s) 204,
interface(s) 206, mass storage device(s) 208, and I/O device
(s) 210 to communicate with one another, as well as other
devices or components coupled to bus 212. Bus 212 repre-
sents one or more of several types of bus structures, such as a
system bus, PCI bus, IEEE 1394 bus, USB bus, and so forth.

For purposes of illustration, programs and other executable
program components are shown herein as discrete blocks,
although it is understood that such programs and components
may reside at various times in different storage components
of computing device 200, and are executed by processor(s)
202. Alternatively, the systems and procedures described
herein can be implemented in hardware, or a combination of
hardware, software, and/or firmware. For example, one or
more application specific integrated circuits (ASICs) can be
programmed to carry out one or more of the systems and
procedures described herein.

FIG. 3 illustrates a method 300 for identifying quality
attributes for a document. For purposes of the method 300 a
document may include both a document and other documents
referenced by the document, such as by means of a URL
included in the document. Quality attributes may be viewed
as those that are indicative of a quality or lack of quality of a
document. Quality may be viewed as the amount of interest-
ing information that a document contains or the importance of
the information that a document contains.

FIG. 3 illustrates a method for identifying quality attributes
of'a document that are subsequently processed according to
methods described herein to generate a quality estimate. The
steps of the method 300 illustrate examples of attributes that
may be determined. In some embodiments, less than all of
these attributes may be determined and used or other
attributes may be added and used in accordance with subse-
quent processing described herein. Prior to analyzing a docu-
ment and documents referenced thereby, either of these may
be “dechromed,” that is, by removing content unrelated to the
content of the article, such as banner ads, menu bars, standard
links, and the like.

The method 300 may include detecting 302 keywords. This
may include detecting words in precompiled whitelists,
blacklists, class-specific whitelists, class-specific blacklists,
or other lists of keywords. The ranking of a URL at which the
document is located, referenced by the document, or both,
may be determined 304. A quality ranking of a URL may be
computed based on past rankings of documents associated
with the URL, including one or both of documents referenced
by the URL and documents citing the URL. For purpose of
this disclosure a URL that is ranked may include a complete
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URL to a specific document, a web domain, or portion of a
web domain. In some embodiments, only keywords encoun-
tered in specific parts of a document, such as the title may be
evaluated to detect 302 keywords. In other embodiments,
words in a title are detected separately and are used as a
separate quality attribute as keywords in the body of a docu-
ment.

The method 300 may include determining 306 one or both
of'a popularity of a URL referencing a document and a URL
referenced by a document. A score for both types of URLs
associated with a document may combined, or weighted and
combined, to determine 306 a URL popularity of a document.
In some embodiments, only one of these scores is used, a
larger of the two scores is used, or the smaller of these scores
is used. The popularity score of a URL may be based on one
or more of a traffic received by the URL in a given period of
time (e.g. number of unique visitors per day or other time
period), the number of times the URL is referenced in a social
media or other posting in a recent time period, the number of
web pages that reference the URL, or other metric of URL
popularity.

The method 300 may include determining 308 a quality
rank of a user. A quality rank of a user may be based on a
quality associated with content generated by the user, or
otherwise referenced in content generated by the user. The
popularity of a user may also be determined 310. The popu-
larity of a user may be based on one or more of a number of
followers of the user, a number of times content generated by
a user is shared by others (e.g. retweeted), a number of times
the user is referenced (e.g. by means of a username or handle)
in other content. As known in the art, various means exist for
ranking the influence of a social media user. The popularity of
a user may be based in whole or in part on such a metric of
influence.

The method 300 may include determining 312 the topical
word usage of a document, including documents referenced
by the document such as by means of a URL. Determining
312 topical word usage may include detecting the relevance
of' a document, including documents referenced thereby, to
any topic. The embodiments disclosed herein find particular
application in detecting quality content relating to particular
products. Accordingly, detecting topical word usage may
include detecting the frequency of mentions of a product
name and its synonyms.

For each product referenced, the total number of times that
product or its synonyms is referenced in the document and
documents referenced thereby may be determined. In some
embodiments, words in the title may be given more weight or
considered separately when determining word usage of a
document. For example, a number of times a product is men-
tioned in a title may be considered exclusive of the text of the
document in some embodiments. In others, both product
mentions in the title and body of document may be considered
with mentions in the title given additional weight.

In some embodiments, determining 312 the topical usage
may include a broader definition. For example, the word
usage of concepts referenced in the article may be compared
to the words or concepts referenced in an article associated
with each topic identified in the document and documents
referenced thereby. The topical word usage may then be
determined according to a similarity of the concept or word
usage between the document and these topical articles.

The method 400 may include determining 314 content
richness of the document and documents referenced thereby.
Content richness may be measured as one or both a quantity
and variety of content in a document and documents refer-
enced thereby. For example, content richness may be charac-
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terized based on a number of paragraphs, a number of pho-
tographs, or the like. Content richness may also be
characterized by such metrics as the number of times the
document or documents referenced thereby have been cited
by other users in postings (e.g. retweeted), how many com-
ments a document has received, or other metric of user inter-
est. Some or all of these metrics may be reported separately or
combined to generate a richness score for the document.

The method 300 may include determining 316 non-identi-
cality of the document and documents referenced thereby.
Articles that simply quote content from a canonical source
such as a manufacturers product description or a retailer’s
advertisement generally do not contribute useful information.
Accordingly, a document and documents referenced thereby
may be compared to canonical documents for topics, particu-
larly products, referenced therein. Where a document or
document referenced thereby is identical to, or does not
include significant information other than, a canonical article,
then this fact may be noted and used when evaluating quality
of the document.

FIG. 4 illustrates a method 400 for ranking the content of a
document using the quality attributes determined according
to the method 300 and possibly other quality attributes. The
method 400 may include receiving 402 the document quality
attributes and classitying 404 the document. Classifying 404
the document may include assigning the document to at least
one node of a taxonomy. A classification technique may be
used. For example, the document may be classified according
to one of the methods disclosed in U.S. patent application Ser.
No. 13/300,524, now U.S. Pat. No. 8,595,234 (“the *234
patent”), which is hereby incorporated herein by reference in
its entirety. In particular embodiments, a map-reduce frame-
work may be used to perform the classification 404, for
example. The 234 patent describes a process wherein:

Whitelist, extracted from the taxonomy stored in database,
is a list of all of the concepts that are included in the
taxonomy. Textual representation detector is configured
to perform a greedy match against the document using
whitelist. Each match is included in a list of candidate
textual representations.

The °234 patent further describes transforming the candidate
textual representations to concepts in a taxonomy space:

In various embodiments, mapper determines the set of all
concepts to which a particular textual representation
maps. Each mapping is associated with a mapping vec-
tor. Mapping vectors are either of type “unambiguous”
or type “ambiguous” A mapping vector is of type
“unambiguous” only if a given textual representation
maps to a single concept. Otherwise, it is of type
ambiguous. A mapping vector also stores additional
information, such as a pointer to the textual representa-
tion in the document, the conceptID of the mapped con-
cept, the feature vector of the textual representation, and
a strength value that indicates a confidence in the map-
ping. As will be described in more detail below, in some
embodiments the mappings initially created by mapper
are pruned through a series of refining actions.

The °234 patent further describes selecting a portion of

these concepts as representative of the document:

Even after the scoring and pruning actions described above
have been performed, for a given document, it is possible
that hundreds (or more) of textual representations and
associated concepts remain as candidates. Typically,
only a handful of the top textual representations and/or
concepts are needed.

Ranker is configured to rank the concepts remaining in
consideration after the above processing/pruning has
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been performed. One approach is to use a scoring func-
tion s that computes a score given a concept feature
vector. In various embodiments, what weights to apply
to the various signals included in the concept feature
vector are empirically determined and then tunes using
linear regression. In various embodiments, only a subset
of the signals is used (e.g., a combination of the docu-
ment similarity score and linkworthiness/popularity/
freshness signals). For a given document, a threshold/
cutoff is applied to limit the final list of concepts to an
appropriately manageable size for consumption by an
application. Concepts having a score above the thresh-
old (and their corresponding textual representations) are
provided as output (i.e., “entities”).

The document and documents referenced thereby may then
be presented to a user for rating. The rating may be in the
context of a crowd sourcing service or system whereby ana-
lysts at crowd sourcing workstations 106a, 1065. The rating
may be on a scale, e.g. 1-5, with one end of the scale indicat-
ing uninteresting and the other indicating interesting content.
Alternatively, the rating may be a simple binary rating with
one possible response indicating interesting content and the
other indicating uninteresting content. The analyst may be
prompted to provide a general rating of how interesting the
content is or to provide a rating as to how interesting the
content is to the class identified for the document.

The rating from the analyst may be received 406 and the
rating as well as the document and the quality attributes may
then be used to update 408 a model corresponding to the class
identified 404 for the document. Updating the model may
include adjusting the internal state of the model such that the
quality estimate output by the model based on analysis of one
or both of the document and quality attributes corresponds as
close as possible to the rating provided by the analyst.

FIG. 5 illustrates a method 500 for estimating the quality of
a document using class-specific models as trained according
to the method 400. The method 500 may include receiving a
document and retrieving documents referenced by the docu-
ment, such as web pages referenced by links included in the
document. The document and associated other documents
may then be assigned 504 to a class, such as using any of the
means described above for classifying documents in the
method 300.

The document quality attributes for the document and
other associated documents may then be determined 506.
This may include determining some or all of the attributes
described above with respect to the method 300. One or both
of the quality attributes and the document may then be input
to the class-specific model corresponding to the assigned 504
class. The model may then operate upon this input data and
output a quality ranking 510. In some embodiments, a general
quality model that uses training data for documents of mul-
tiple classes, or for all classes evaluated, may be used to
determine 512 the quality of the document using the same
document and quality attributes.

The quality score assigned to a document may be used to
update 516 or determine a quality ranking associated within
one or more of the URL referencing a document and a URL
reference by a document. The quality score may also be used
to generate or update 516 a quality ranking of a user that
generated or shared the document. For example, an average
rating may be maintained based on all of the rankings for
documents associated with a URL or user. Alternatively, only
an average of the most recent, e.g. the last N or those within a
recent time window, quality rankings may be used as the
ranking of a user or URL. Any combination of the rankings of
auser or URL over time may be used as the ranking of the user
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or URL and this value may be updated 514, 516 periodically
or as each new ranking is determined 512.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative, and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims,
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What is claimed is:
1. A method for evaluating document quality, the method
comprising:
for a first plurality of documents, performing for each
document of the first plurality of documents:
identifying, by a computer system, quality attributes
associated with the each document of the first plural-
ity of documents, the quality attributes including
characterizations of usage of the each document of the
first plurality of documents, relevance of text in the
each document of the first plurality of documents to
one or more topics, and quantity of text and media;
associating, by the computer system, a classifier from a
plurality of classifiers with the each document of the
first plurality of documents in accordance with rel-
evance of content of the each document of the first
plurality of documents to the classifier, by selecting
the classifier from a taxonomy of concepts as being
representative of the each document of the first plu-
rality of documents by evaluating meanings of textual
representations within the each document of the first
plurality of documents; and
receiving, by the computer system, a ranking of the each
document of the first plurality of documents;
training a plurality of class-specific models each corre-
sponding to a classifier of the plurality of classifiers
by, for each classifier of the plurality of classifiers,
training, by the computer system, a class-specific
model of the plurality of class-specific models corre-
sponding to the each classifier of the plurality of clas-
sifiers according to the ranking of the first plurality of
documents associated with the each classifier of the
plurality of classifiers and both of the quality
attributes associated with documents of the first plu-
rality of documents associated with the each classifier
of the plurality of classifiers and the content of the
documents of the first plurality of documents associ-
ated with the each classifier of the plurality of classi-
fiers; and
for a second plurality of documents, performing, by the
computer system, for each document of the second plu-
rality of documents:
identifying quality attributes associated with the each
document of the second plurality of documents;
associating a classifier with the each document of the
second plurality of documents in accordance with
relevance of content of the each document of the
second plurality of documents to the classifier;
inputting, by the computer system, the each document of
the second plurality of documents to a selected class-
specific model of the plurality of class-specific mod-
els corresponding to the classifier associated with the
each document of the second plurality of documents;
ranking, by the computer system, each document of the
second plurality of documents according to the
selected class-specific model using as inputs both of
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the quality attributes and the content of the each docu-
ment of the second plurality of documents.

2. The method of claim 1, further comprising filtering the
second plurality of documents in accordance with rankings of
the documents of the second plurality of documents.

3. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises identifying popularity of a
domain that is at least one of referenced in the document and
a host of the document.

4. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises retrieving a quality ranking
of a domain that is at least one of referenced in the document
and a source of the document.

5. The method of claim 1, wherein ranking a document of
the second plurality of documents according to a class-spe-
cific model corresponding to the classifier associated further
comprises updating a quality ranking of a domain associated
with the document of the second plurality of documents in
accordance with the ranking of the document of the second
plurality of documents.

6. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises identifying popularity of a
user that posted the document.

7. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises retrieving a quality ranking
of'a user that is at least one of referenced in the document and
a source of the document.

8. The method of claim 1, wherein ranking a document of
the second plurality of documents according to the class-
specific model corresponding to the classifier associated fur-
ther comprises updating a quality ranking of a user associated
with the document of the second plurality of documents in
accordance with the ranking of the document of the second
plurality of documents.

9. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises identifying a richness of
content of the document.

10. The method of claim 1, wherein identifying the rich-
ness of content of the document comprises identifying at least
one of an amount of content and a variety of types of content.

11. The method of claim 1, wherein identifying the rich-
ness of content of the document comprises identifying simi-
larity between the content of the document and a canonical
article, wherein the document is deemed to be less rich the
more similar the document is to the canonical article.

12. The method of claim 11, wherein the canonical article
is a product description authored by a manufacturer of a
product.

13. The method of claim 11, wherein the canonical article
is a product description authored by a retailer of a product.

14. The method of claim 1, wherein identifying quality
attributes of a document of one or both of the first and second
plurality of documents comprises identifying occurrences in
keywords in one of the document and a document referenced
by the document.

15. The method of claim 1, wherein training the class-
specific model corresponding to the classifier associated
comprises training a decision tree model.

16. A system for rule generation, the system comprising
one or more processors and one or more memory devices
operably coupled to the one or more processors, the one or
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more memory devices storing executable and operational
data effective to cause the one or more processors to:

for a first plurality of documents, perform for each docu-

ment of the first plurality of documents:

identifying quality attributes associated with the each
document of'the first plurality of documents, the qual-
ity attributes including characterizations of usage of
the each document, relevance of text in the each docu-
ment to one or more topics, and quantity of text and
media;

associating a classifier from a plurality of classifiers with
the each document of the first plurality of documents
in accordance with relevance of content of the each
document of the first plurality of documents to the
classifier, by selecting the classifier from a taxonomy
of concepts as being representative of the each docu-
ment by evaluating meanings of textual representa-
tions within the each document; and

receiving a ranking of the each document of the first
plurality of documents;

training a plurality of class-specific models each corre-
sponding to a classifier of the plurality of classifiers
by, for each classifier of the plurality of classifiers,
training each class-specific model of the plurality of
class-specific models corresponding to the each clas-
sifier according to both of the quality attributes asso-
ciated with the each document of the first plurality of
documents associated with the each classifier and the
content of the each documents of the first plurality of
documents associated with the each classifier; and

for a second plurality of documents, perform for each

document in the second plurality of documents:

identifying quality attributes associated with the each
document of the second plurality of documents;

associating a classifier with the each document of the
second plurality of documents in accordance with
relevance of content of the each document of the
second plurality of documents to the classifier;

inputting the each document of the second plurality of
documents to a selected class-specific model of the
plurality of class-specific models corresponding to
the classifier associated with the each document;

ranking the each document of the second plurality of
documents according to the selected class-specific
model using as inputs one or both of the quality
attributes and the content of the each document of the
second plurality of documents.

17. The system of claim 16, wherein the executable and
operational data are further effective to cause the one or more
processors to filter the second plurality of documents in
accordance with rankings of the each document of the second
plurality of documents.

18. The system of claim 16, wherein the executable and
operational data are further effective to cause the one or more
processors to rank a document of the second plurality of
documents according to the class-specific model correspond-
ing to the classifier associated by updating a quality ranking
of a domain associated with the each document of the second
plurality of documents in accordance with the ranking of the
each document of the second plurality of documents.

19. The system of claim 16, wherein the executable and
operational data are further effective to cause the one or more
processors to rank a document of the second plurality of
documents according to the class-specific model correspond-
ing to the classifier associated by updating a quality ranking
of a user associated with the each document of the second
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plurality of documents in accordance with the ranking of the
each document of the second plurality of documents.

20. The system of claim 16, wherein the executable and
operational data are further effective to cause the one or more
processors to train the class-specific model corresponding to 5
the classifier associated comprises training a decision tree
model.



